Agilent’'s new solution for obtaining routinely
quantitative results from NMR measurements.
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The Scope of Analytical Chemistry

Analytical Chemistry is the study of the separation,
identification and quantification of the chemical
components of natural and artificial materials.

Two fundamental questions:
* What do | have?
* How much do | have?
NMR is amongst the best in answering “What do | have”.

NMR is not that good in answering “How much do | have”.

‘7%~ Agilent Technologies



Methods for Quantification

As with all Analytical Chemistry techniques there are two
general categories of methods for obtaining quantitative results.

- Internal standard methods

« A known quantity of a standard is analyzed together with the sample

- External standard methods

« A standard sample is analyzed separately and its response is compared
to the response of the unknown.
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Quantification by internal standard: Requirements
for the standard.

It must be chemically inert (must not bind or react with the
compounds of interest).

* Its NMR resonance(s) must be sufficiently far away from those of
the molecule or mixture of interest for accurate integration

It must be available in a pure and inexpensive form

It must be easily weighed, stable, non-volatile and soluble in the
desired solvent

* Its T, relaxation time should be similar to the solute of interest

It should have at least one narrow line that can be accurately
integrated

* Not many compound satisfy these and, moreover, people do not
like “contaminating” their samples!
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Quantification by External Electronic Standard:
The NMR approach

An external quantification technique similar to that used in other
analytical methods should be possible for NMR.

One needs to prepare standards in several concentrations and
make a calibration curve.

This Is rather tedious especially if we consider that NMR has got
a dynamic range of around 10° with modern hardware, far
higher than any other method.

There had been lately a series of methods with external
electronic reference.
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ERETIC “Electronic Referencing To access In-vivo
Concentrations”

Faraday cage
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Decoupler
(CH2)
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Receiver (CH1)

o Patent: Barantin, L., S. Akoka, and A. LePape, Dispositif d'Analyse Quantitative par
Résonance Magnétique Nucléaire, CNRS, Editor. 1995: France.
o Barantin, L., S. Akoka, and A. LePape. ISMRM 4th Anual Meeting. 1996. New York.
o Barantin, L., A.L. Pape, and S. Akoka,. Mag. Res. Med., 1997. 38(2): p.179-182.
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Pros/Cons of ERETIC

Pro Con

+ Reference signal amplitude — Coupling mechanism for reference

automatically compensates for ?)Ir?ni%glf ni]rgr?i ggmplex than
variations in the receive channel g y 1mp

— Typically unmatched reference

+ Relatively simple setup when channel, reflection of reference

using a multi-channel probe signal is uncontrolled on many
+ Acceptable accuracy for samples probes
with limited variation — Reference signal amplitude is

modulated by different factors other
than the observe signal

— Quantitative accuracy can be poor
for samples covering a wide range
of dielectric properties

— Limits heteronuclear experiments
on double resonance probes

— Not easy
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Techniques Related to ERETIC

» Add a coil to your probe that is inductively coupled to the
observe coil*

* PIG: Pulse Into the Gradient. Use the PFG coil as the
reference signal generator?

* Avoid the probe all together: ARTSI & QUANTUS or no
ER3,4,5

@ Marro, K.1., et al., Synthetic signal injection using inductive coupling. J Magn Reson, 2008. 194(1): p. 67-75.

@ Ziarelli, F,, et al., General implementation of the ERETIC method for pulsed field gradient probe heads. J Magn
Reson, 2008. 194(2): p. 307-12.

® Mehr, K., et al., Electronic referencing techniques for quantitative NMR: pitfalls and how to avoid them using
amplitude-corrected referencing through signal injection. Anal Chem, 2008. 80(21): p. 8320-3.

@ Upton, R. in ENC. 2008. Asilomar, California USA.

® Burton, 1.W., M.A. Quilliam, and J.A. Walter, Quantitative 1H NMR with external standards: use in preparation of
calibration solutions for algal toxins and other natural products. Anal Chem, 2005. 77(10): p. 3123-31.

‘7%~ Agilent Technologies

June 1, 2011



Do we really need electronic referencing?

NO! With a few calibrations & parameter
maintenance in a file (that can be stored with
the NMR data) one can make the same
adjustments and use an external standard

@ Burton, .LW., M.A. Quilliam, and J.A. Walter, Quantitative 1H NMR with external standards: use in preparation of calibration

solutions for algal toxins and other natural products. Anal Chem, 2005. 77(10): p. 3123-31.
@ Wider, G. and L. Dreier, Measuring protein concentrations by NMR spectroscopy. J Am Chem Soc, 2006. 128(8): p. 2571-6.
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A scale remembers calibrations

Your modern NMR is at least equivalent
to your bathroom scale © /\\ Nl @ /\
You just need to set the spring!

Your NMR spectrometer is VERY stable
over time. If it hadn’t then we wouldn’t
have been able to record 2D or 3D

spectra! \ /
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gEstimate — Integrals in Absolute Concentration

» The receiver in Agilent NMR Spectrometers is linear over the entire
range so the effect is predictable

* A simple one-time calibration procedure is performed for each NMR
probe using a sample of known concentration

 Future samples can be run at any gain or tip angle and once integral
regions are defined, gEstimate displays integral values in actual

concentration!

* The relevant entries are stored in the probe file.

H1Qgain 30

H1Qmult 1.00

H1Qins 3275.00
H1Qinsref [0.000885203
H1Signal2 Moise |650
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Set Integrals, click Estimate Concentration!

ey
Strychine sample 1. %
’i
4

1.63 mg/0.66 ml = 7.4 mM
g 4
— [
e
'
1 ™
N I AL o)
Lol 1
|1|D||||9||||Ialllll?lllllslllllslllII4|IIII3IIIII2IIIII1IIIIII
ppm
L _J
n
5tart|Acquire | Prc-cess| M DisplavSpectrurgJ Clear Screen m.
Basic Integration Set Integral Area Display List of Integrals
Defaultl Integral Display Mode R — Display Normalized Integrals
Weighting ) Full ® Partial ) Off :

Display ®) Single Peak () Sum me dInTeg T — -~

N
Mare 1D Scale display 1o fit 1 6.32689 6. 87048 27.0198 >
_J 2 6. 60567 5.8907 7.08232
Integral nreal283.ll 5

Integration

. 4.73881 3.50748 49,8598 /
Cursors/Line Lists| Set Integral Regions Set Integral Value W
Plot 5 2.91167 . 5 49,5349
_ Ao Fing ey ta e

Auto Find Integrals
Text Output Interactive Resets Show Integrals
— Show Integral Values
Clear Integrals
Arld Reset at Cursor
Remove Reset at Cursar Estimate Concentration |

Note that pw90 can optionally be determined automatically for *H for any sample in VJ 3.0!

x|
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Set Integrals, click Estimate Concentration!

Index: 1

Strychine sample 2: f
0.46 mg/0.53 ml = 2.6 mM

- o
¥
=
—
B - ’Uk
i o e il Y L Lﬂ‘ Whbmmntiemnmriosin
I T e e T T S S B e A e S B e e A e e e e I B e e e e e e A N
10 9 5 7 3 5 4 3 2 1 ppm
| i
5tart‘Acquire|Process‘ I_M_ DisplavSpecIrumJ Clear Screen m.
Basic Integration Set Integral Area Display List of Integrals
Default Integral Display Mode Display Normalized Integrals

MNormalize Area To:

Weighting ;
Full Partial Off R ———— e
Display o ® © (@) Single Peak ) Sum W
Maore 1D Scale display to fit J < .  Goees e R >
2 6.60567 6.12903  2.77213
m Integral Area [283 11 3 483149 3.7458  18.9244
Cursors/Line Lists W

Set Integral Regions Set Integral Value
5 2.91167 1.91866 11.3481

Plot Auto Fine Integrals
- Show Inteqgrals 3 1.91866 1.17721 17.7764
Text Output Interactive Resets 9
Show Integral Values
Clear Integrals -
Show Normalized Values
Acd Reset at Cursor

Remove Reset at Cursar Estimate Concentration
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New utility for Easy Integral Evaluations

~400 MW in 130 pl in 3 mm tube. 5 mm OneNMR probe = 30 ug

Concentratio

First Integral | Last Integral Previous |ntegral| Fext Integral |
Integral Mumber of nuclei Include in Average I
! . 1 14;|
-

LUsing 2 integrals. Concentration: 0.684283 +- 0.0520248 mmol

3 Integral start{ppml) end Muclei Concentration Cmmol’) Average I
|_ 1 2.58339 8.25339 2 0.e02 y
= 2 2.00537 7.6282 1 0. 709 y
| 3 7.60325 5.9443 1 L.554 n
1 1™ 4 L.39527 L.03865 1 0.743 W =
) 5 L.03791 4. 53065 1 0.843 n
| & 4.63065 443987 1 0. 269 n
| ¥ 4.43987 4.16517 1 0.703 n
a2 3.98452 3.66545 1 0. 795 M N
| g 3.66572 3.43018 1 1.272 M
) 10 3.42944 3.1939 1 2. 266 M
11 3.19315 2.51734 1 5.495 M -

Edit... Undeo Close Abandon

p— ey

.,
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Absolute Concentration over 3 orders of Magnitude

Concentration (mM) gEstimate (mM) Error %

Unknown 70.3
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A New Concept: Adaptive NMR

What if we know the concentration of the sample and we want
to optimize experimental parameters?

This Is opposite to what we did so far.

The software, If required, can estimate the amount of time to be
spent on each experiment we wish to record.

The minimum time is defined by the phase cycle (if any) and the
desired resolution in F1.

There Is no maximum time!
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Enabling Adaptive NMR

Define Quant Calibration Sample ; ; = — ]
Preferences x

Concentration ProbeStyle Set Calibration
iplates r;\utumatiun rSQview rQueue re0ptiun5 rDataMirrur rSampIETags UserPrefs

|83.4 One NMR Probe~ | -
[ ] UserPrefsRemembrance disabled Manage Ogﬂn_

After userlogin, do..
Da nothing |

- After Sample submission, do...

Quit submit mode

| Sdit. || Sl || Close || Abanden | [] FASTuser switch disabled

Adaptive NMR enabled

Save J

| Edit... H Undao H Close H Abandon ‘

Establishing basic quantification calibrations in easy with any
sample of known concentration using the Quant Setup tool. Once
those quantification parameters are on the probe file, enabling and
using Adaptive NMR is simply checking the box in preferences!
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Adaptive NMR in Action

vnmr]
Concentration
First Imegrau Last Integral | Previous \megrﬂ Next Imegrau
Proto: Integral HNumber of nuclei Include in Average
! 6 1 1 = Save Result
Hadarmar .
S0 Using 3 integrals. Concentration: 44.3152 +- 0.337718 mmol
J1(CH)co Integral start{ppm) end Nuclei Concentration (mmol) Average
— | 1 7.44154 7.11877 1 45.086 n
System 5 z 5.98351 5.56057 1 88,100 n
Delawal 3 5.40475 5.13753 1 45.038 n
4 4.49209 4.24723 1 43.773 ¥
5 4.24723 3.98011 1 44.672 ¥
“ 6 3.87994 3.62395 1 44,502 ¥
7 2.68903 Z2.42191 1 49.099 n
2.37739 1.18648 1 539,211 n
1 El 1.18648 0.8745 1 239.587 n
10 0.52981 -0.0712095 1 143.415 n
[t
‘ Edit... H Unda || Close H Abandon
(HOqAMBTALT I TFIOES T IO =
View: Spectrometer j Options |
fauto_20110122_01
¢ Completed Studies (1 Samples)
¢loc93_vnmrl Prednisone_Adaptive
Prednisons_Adaptive PROTON_01 ] )
Studies in progress (0 Samples) T T T T T T T
7 [

Errored Studies (0 Samples)

n

L
Priority Studies (0 Samples)

Studies in queue (0 Samples)

Basic rIntegration | [ Set Integral Area i e i
Default Integral Display Moda Mormalize Area To: Isplay List of Integrals
De‘g‘h””g CUFUl @ Partial () Off ) Single Feak @ Sum Display Normalized Integrals
isplay
More 1D Scale display 1o fit Integral Area  |100.00
Integration Set Integral Value
Cursors/Line Lists|  Set Integral Regions——
! g g rShow Integrals ——

Plot Auto Find Integrals p— G

PETEE—— ow Integral Values
[Text Output Interactive Resets g.

EE—— Show Mormalized Yalues

Clear Integrals
Add Reset at Cursor Quantification
New Study Continue Study Remove Reset at Cursor ’V Determine Concentration

Tray: auto_20110122_01

0 ]

{1
Lock Sample Probe m O Iremevmg and processing: Prednisone_Adaptive PROTON_0L1
644 a5 OneNMR

28.0C

Temp | Spin

Determine sample concentration and save the result
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Continue Study...

E Vnmr] SlEIE]
Eile Edit Wiew Experiments Acquisition Automation Process Tools Help

T AEHES0 LM

Viewport rPrn(!siPlnl I’m tra ‘ €z [l
Protocols r/ QuickSubmit r Frame ‘ de =
-l

Hadamard Solids Experiments (=] o
Sel2D | Dosy2D | Dosy 3D | HF_Expts | (HO)Crisis2
JLcHcorr [ JniCHcorr | H)SellD | (HCHetT oxys
System Studies rSE!’VI[E r(HH)HngD I’JSnsnra
Delaware r Common r/ 5td 1D r (COcorr

FROTON CARBON g
(HIPRESAT (Hiwet1D
(HH)gCOSY (HO)HSQCAD

(HE)gHMBCAD (HNOESY1D =
[Swdy Queue

View: Spectrometer ~| Options /’
faute_20110122_01

|l —
7 Completed Swudies (1 Samples)
¢l0c93_vnmrl Prednisone_Adaptive
. i
|Predmsome,Adapnve,PROTON,O1 | X ,|.|
Studies in progress (0 Samples) T | T L s s s s s S S By B S S S B e
Errored Studies (0 Samples) 3 2 1 o ppm

Priority Studies (0 Samples)

Start Setup Hardway ClearSamplelnfo Show Tim
Studies in queue (0 Samples) ‘-- B B |
Standard Operator: vonmrl Logout J =
Lock rSample Status rLock & Shim
Shim Sample Name |[Prednisone_Adaptive

Proshim SamplaDir Precinisone_Adaptive_20110122_01 Inserty Eject Lupe Fi
Spin/Temp) Notebook I Page I soicll =t Hz [ Gradient Autot
Concentration  [44.3152 Emall | Temp | at f8.0 c Gmap: OnahMR_lk_201

DMSO - =
Solvent L Spin:  0ff Autolock

DMSO  CDCI3 | D20 | Other |

Rate: 0 Hz When: Simple

/ Comment —
Prednisone_Adaptive LOCK: Regulated Lock Autosh

New Study Continue Study Level: €4.4 When: Never

Shim method:  zl22 |
Tray: auto_20110122~

KNl

i I [»

il
'&:i‘: |Si;"3|’" ’ﬁﬁ m g!lremewng and processing: Prednisone_Adaptive_PROTON_O1
Once the concentration is defined for a sample, the Continue Study function will have access to that
value. When a new ewxperiment is requested, the probe file and the Adaptive NMR calibration file

(/'vnmr/adm/walkupadm/scancalFile) are used to calculated the number of transients required to
ensure good experimental results.

=

. Temp Spin
|H‘ 28.0 C
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Experiments added to the queue automatically set
with optimized number of scans

Vnmr] - ax

File Edit View Experiments Acquisition Autoemation Process Tools Help

| [ -l

Adding HSQCAD to queus
Protocols Adding CARBON to queue hd
=l
“lol+]
:Zone:
Zohe 1 Zohe 2
Sample#: 93 (1 study)
‘000000 VODODOD
Col: 3
FROTON CARBON
000000 DODDODD |
Operator:  vnmrl
c c Samplename: Prednisone_Adaptive
(HPRESAT (HiwetlD Solvent: dmso
Notehook:
ODIDOD OO D D@ =
Date: Jan 22, 2011 12:05:06
HH)oC{System| (HOHSQCAD Status:  Complets
OO DO DDODDD
(HC)gHMBCAD (H)NOESY1D -
E—————— PO DDDOD FPOO000
Submit Queue _
+Predizane Adaptive 20110122.01 POODODO VOO0 D
Sampleinfo [Day.18:28]
o Q00000 V00000
HSQCAD_001_day [8: 18]
[carBoN_001_day [10:50] | 1 2 3 4 5 6 1 2 3 4 5 6
93
2%
Starl‘-- Clearsampleln
standard 3 =
Operator : vamrl M Sample Preparation AutoRun:
Sample Name: [Prednisone_Adaptiv Equilibrate for: J0.5  sec alto_20110122.01
SampleDir: Prednisone_Adaptive 20110122 01 Run Sample at: [25.0 C Current Status: Up
Notebook: Page
I 7. 5heT I After BXF LRl Available Location: 1
Concentration:  [4. Eadr | plotter Localplotier kolod =] |Naxt Submission starts| =
Solvent DMsO j | | ‘ After Queue message PriorityQ: 12:08 PM
M . . LoC3_L_D20_L Other Before 1st EXP (day/night) N?a:%-llzz:%sapph:d
add Nextm-AA.@m 1Q ommen Lock? Yes (alock<>r) v Eliee £
Prednisone_Adaptive
New Study J [ Priority sample [v]shim  [v]Tune |
_ to % ‘Ss\sn shimmap: 2H gradient (read probe Tile at runtime)
Clear Pending Exp from Queue J ‘ I
——— < Il o] fiwe
|
Lo | e . e ding CARBON to queue

Note the ~44mM concentration and the time for the experiments...
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Note how the Carbon experiment is set to run much longer
with a more dilute sample!

el

File Edit View Experiments Acquisition Automation Process Tools Help

1SS0

Vnmr] -ax

Adding HSQCAD to queus 1=
Adding CARBOM to queue -
% I

x|

Zone 1
000000

X3

=lo+|

o2 :ZUHE:

Sample#: 94 (0 study)

DOD
se)ss)e0)

Zon

QDD

s wr | 1.Q000DO® DD .
= e || DOOOOD DOOOOO
e | voee || DDOOOOD OOODDD
e e | 220000 @000@0

OO0 Q

DO000O
DOOODO
S

Submit Queue _

¢ Prednesone. 2_Adaptive (to be submitted)
Samplelnfo [Day:6:37:00]

PROTON_001_day [0:24]
HSQCAD_001_day [8: 18]

[CARBON_001_day [6:27:50] ] 1 2 4
94
2 x
Starr‘-- C\saﬁamplslnfuj
standard Operator : vamrl Logout AutoRun: =
Sample Mame: FdﬂfsnﬂeZ_Adapnve auto_ 20110122 01
SampleDir (Prednesone2 _Adaptive_20110122_01) Curren t Status: Up
Motebook: | Page. | "
Concemration:  [7.4 Eaddr | - ol Leeiiion &
8 Next Submission starts
7 A “ A Solvent DMSO = After Queus e-message PriorityQ: 12:36 PM
- { m Vi ¢pCi3 | 020 | other | Before 1st EXP (day/nighty DayQ: 12:36 PM
s s N ' GO MightQ: 12:36 PM
ext Selectionto: @ DayQ () NightQ Lock? Yes (alock< > ) -
New Study J [ Priority sample [vIshim  [¥] Tune | 4
_ to M |Ss\en shimmap: 2H gradient (read probe file at runtime)
Clear Pending Exp from Queue _J I fod
i [Pl 1 %

Lock
6.2

<
i CARBON to queus
93 OneNMR J—IM

. Temp
. ‘H‘ 28.0 C

| Spin

The previous slide showed setup a ~11 minute CARBON. The concentration of that sample
was ~44mM. In the example on this slide the sample concentration was ~7.4mM and a 6.5
hour CARBON was setup. The signal to noise target for any experiment is tuneable!!
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Adaptive NMR In action

¢ Test_Data (to be submitted)

sampleinfo [Day 27:51]
FEOTOMN_DOD1 _day [0:24]

CARBON_001_day [25:27]

? Test_Sample (to be submitted)

sampleinfo [Day42:27:00]
FEOTOMN_OD1 _day [0:49]

CARBON_D01 day[42:24:20]

B oolol Blm ik ™ o lm mal e e am s =i S

R I Y

Start| Acquire | F’rucess|

Clearsamplelnfo

standard

Operator : vinmrl

Sample Mame:
SampleDir:
Motebook:
Concentration:

CDCI3

Ffst_Data
(Test_Data)

| Fage:
|2|:J Eadd
hd

Solvent

Start| Acquire | F’rn::ess|

DMSO | €DCI3

Clearsamplelnfo

.,

standard Oper

ator : vnmrl

Sample Mame:
SampleDir:
Moteboolk:
Concentration:
C

Test_Sample
(Test_Sample)

|2

DCI3

Solvent
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Adaptive NMR in Action

Here are the two CARBON spectra obtained in automation with the automatic
setting of # of scans by Adaptive NMR. If more or less signal to noise is
desired for your lab this is easily tunable by simple edits to the probe file.

226 scan CARBON ; 42 mM sample

220 200 180 1e0 140 120 100 =1 = : ) 210 RN

6446 scan CARBON ; 7.4mM sample

Ll o L e ey i wddaiihe otk Dl o i i 1t e attid L e 0 e o e 0 et ] L e f 0k 3 s Ll .IMHI.-J

220 200 180 1e0 140 120 100 a0 = 40 20 RN
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40 min NOESY & 4 min noesyHT — both acquired in

same automation run, # scans predicted

ke
CC

Cryo Tune ArrayedSpectra

Protocols Frame Viewport

“Number of Viewports
D1®2 3304050607 0809

Eile Edit Miew Experiments Acquisition Automation Process Tools Help

(NS

~Yiewports

Select Workspace

Label Hide Active

1 |2 |nuesyH

Tl [1]®

2 [MoESY

Viewport layout
Auto

B
m

[w] sync Cursor
[v] sync Axis
[] Color by viewport

G

Overlay Viewports

|| show crosshair
|| show fields
[v] Show axis

~Contours
Viewport 1
Contour levels:
Spacing factor:
Positive contour
Negative contour
Multi color contours

=

AutoScale ]

BB 2
= LN -
[ | ]
i) B ° .
B
i # W o
v B oo

g 7 5] S 4 3 z 1 0

4 ¥
1}

M)

1 R i
] i
i ‘ i

2— '
1 1

3] Ve
] N [

4f roape
] voe )

5]
1 o .
i 4
J s f B

o] .

7 ‘
] § i '

g 7 [ 5 4 3 z 1 o]

|BUE J318UEIE]

28.0C

0 Hz

F2 (ppm) F2 (ppm)
L i |
Temp Spin Lock |Samp|n Probe m -
| 40.6 31 OneMNMR E!IMZ 157
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Flexible and Customizable Sample Entry Tools

e If you work with a defined set of substances for Quantitative
analysis, use a configurable menu for sample entry

» Batch submissions by spreadsheet

Start| A:quire| F-‘rn:ess| | Setup Hardw Clearsamplelnfao | Show Tim_
m Operator : john Logout
Sample ID: [Batch3324A User: -]

(Batch=2324A_ 200290911 _01)
sampwt (mg):  Std Wt img):  Velme dmlk Salyvent

[18.31 [5.07 l.o |pzo -]

Drug: k“J Intstd: MaleicAcid - |
Acetaminophel s
Alprazolam |

CﬂmmﬁﬂTmﬂhﬂmi"E il an orange color tint in solution|

Aspirin
Eenzocaine .

Many i ine Submit Spreadsheet_J dea_caIcJ Quant[aI:J Lih_Sear:hJ Drugs InfnJ Sta:kEdPrintJ
Chloroquine ||
Cocaine_base | ¥ DrugCode: J
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Output more than a Simple Plot

Software with the Aexibility to output reports and not simple plots.
Example PDF ibuprofen report

e - —T e
Aug 28 2009
NMR Frequency: 399.923 MHz
Method: NMR-maleic/cd3od f‘
Solvent= cd3od Internal Standard= maleic
Acquisition delay= 10.00 seconds
Acquisition time= 5.11 seconds
Sample Weight: 23.25mg
Internal Standard Weight: 7.320mg

Ratio of internal standard to O PPM ref. is: 296.670

Integral Quantitation for ibuprofen at MW=206.28 7.30 Ppm k
7.14 ppm: 100.4% Used in Average 6.38 PPy 59 ppm

3.68 ppm: 100.0% Used in Average : 2.54 ppml 95

2.44 ppm: 99.7% Used in Average . PP 55 Ppm.

1.84 ppm: 99.8% Used in Average 1.00 ppm
1.43 ppm: 100.1% Used in Average

0.89 ppm: 100.1% Used in Average

6 integrals meet RSD test

Average= 100.0 +/- 0.3% with RSD= 0.3% I.8. peak
Maleic Acid

Sample Name:
Ibupropen_Quant
Data Collected on:
wendi400.varianinc.com-vnmrs400
Archive directory:
/home/vnmrl/vnmrsys/data/FOR_VJIFIdlib
Sample directory:
Ibupropen_Quant
FidFile: Ibupropen_Quant PROTON 01

<-solvent peak

Pulse Sequence: PROTON (s2pul)
Solvent: cd3od
Data collected on: Aug 28 2009

solvent peaks->

o A

- 0 PEM
peak
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Caffeine QA Report with Q by peak height included

Note: this caffeine sample was labeled “98%”

’ ar
Aug 31 2009
NMR Frequency: 399.923 MHz
Method: NMR-maleic/d2o
Solven! d2o Internal Standard= maleic
Acquisition delay= 10.00 seconds
Acquisition time= 5.11 seconds
Sample Weight: 18.35mg
Internal Standard Weight: 4.990mg
Ratio of internal standard to 0 PPM ref. is: 573.224

Integral Quantitation for caffeine at MW=194.19 LR IR LU T L INBULLLLE ‘
7.78 ppm: 96.3% Used in Average 7.85 m

3.74 ppm: 97.6% Used in Average PP! 6.30 ppm
3.32 ppm: 97.3% Used in Average

3.10 ppm: 97.5% Used in Average

3.80
PPM 3 3¢ PPM 3 14 ppm

4 integrals meet RSD test
Average= 97.2 +/- 0.6% with RSD= 0.6%

I.S. peak HDO peak

Quantitation by Peak Height Maleic Acid

7.76 ppm: 99.0% Used in Average
3.76 ppm: 98.9% Used in Average
3.29 ppm: 99.2% Used in Average
3.12 ppm: 99.1% Used in Average

8 integrals and peak heights meet RSD Test
Average= 98.1 +/- 1.1% with RSD= 1.1% (Not Reported)

e

Maleic acid peak at less than 6.3 ppm
may indicate the presence of base in sample
which could affect solubility.

Sample Name:
QCaffeine

Data Collected on:
wendid00.varianinc.com-vnmrs4p0 0 PPM

Archive directory: peak
/home/vnmrl/vamrsys/data/FOR_JJIFIdlib

Sample directory:
QCaffeine

[TPuIse &7 PROTONT(sZpul) ! T T T T T T I T
Solvent: d2o
Data collected on: Aug 31 2089 7 6 5 4 3 2 1 ppm
R

0.98 2.98 2.97

Plotname: QCaffeine_PROTON_01_plot0l
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Thank you!

Agilent Technologies
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